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( 2 ) 

X^i^ 1 (112) i 

^ Z t i~ X -dX ^ 0 — — 1 75»'BlHbT«b'i)o HU 

M^<^x'(DmmAzx:b^ ') -si-y^^xa. 0 o°cnmi^x±izfj:;h t 

tJti Ltc^ o /: S 

too '^-LT. I9> ^ 

L. -^(Dmi^j :- ^ ^ V -V 

if x-^^^Mi/za^-t ^ zti)^h^ CfS'^iiZ J; t: ^ v -V <7) 

[0 0 5 0] 

—if. i 5 0 O'Cbl 

i}^ h MM LX Lt'^X i>. # ^Cff ?f-4* tK* ifX. 

mummx>s i ^:7K*7)^'is^i:»^^0:ig-ro mm 

(TiS i (iS^fb^tLtz < <^io. ^0 ~~yr^lzmmx>lM}aiim^X^Zt ii 
^ < . -/t ^ ^ t# ^ ^ 

[0 0 5 1 1 

7K^#H^4''ei^ >; 1 (112) iZTt^m 
Z(D^^ Tkmif'^^m^^x^rnizMmmm^-ihTKmif^^mi-^ 
(D^mCM. Mm^l^ir7Kmx>mMX^ 5 0 0“C J: i^1S:< XtU£WMX'^h^o X 
^ #-5)<t^t-l Oml/mi n iiUi ib 

L. mM^tifiifx^^^iZifimX^fziO^Zli 1 0 0 1 /m i n LIT t X tilft^ 
Mx^^o Z(D^, i&MMl (112) f^co7KMifTcoffl±x>TPM(i. £^mm 
izi^-iz if tL^ J: o 1 0 P a b L> 

C/cKJEbi-tL(i'J: V'o T^Mif tifiik. S i SIS =^r 0 - — > 

t ■e)jpi!^i--5>o Z(7>mx>M^^.ifiit LXl±. mBtzmLXcDS i 
S^I^T'<7);^;®;tiaS<OitV';^b''75>'=^ttti(S\ b'OJ: 9 
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^ mm ^ t 5\ # 7:'<7)S)t $ui« lx. y 
- ^ [z PI ^ -f\ ^ ( 7 )^R L p^ L x(Dmm. m l t ^ i^i^-e^ ^ 



[0 0 5 2] 

^ -y-y^i^mtxs im^^mm.Lfzm. mmx>mmmm^mrn.'r^^t 
tci: ') 

^ 'j - ^ > ^"<7)?*:i:7&^1# SJS ^ t T 6 0 0 Viik±X^fU£§, <. tfz. B 

^Himizj: K-/^“> h t ^ ^ 1 0 0 0 

Xhho Mtw, y-L ^ ^ )Uj^S:(DmiiZf^f^^tix\^^7hM^^^^^»^^^i& 

M.X7bfzi6. ^ ') 

[0 0 5 3] 

(3) mj-^t<7)7Lm^mmLfz']itmxmm.x^yj'm 
^ -zzyx^n^ LtLX'^ ^<D:fji^X'it. 

mMX7b:itLX 0. :: <h 

mmzisi^^xL ^ v -zLyx^mam^ti^o 

[0 0 5 4] 

mMi- 'fg:?s^k/>^'^tg <h ^ ^ o III X. {i\ ^')-zzy xwm ^10^ 

i7j.\7^tir^fzibLii. ^ 0 6 5 0 t: t -TtLti'J; v>o 

[0 0 5 5] 

m_h. ') ~y-yv^z'z>\.^xmm^n^fz:^L ^x>m<Dyj-mtL 

xy y1t7K^^^t^X>'y') y y^itW:L^LXJZ y^yx^)i^^i^'yify^^'i^-^ 

^zti> o ^ •; - - > M L r lwlxl i^mx 

o 



[0 0 5 6] 

[■^ tl° ^ 4r V -ir 

^ 0 - — > V-/)H^T Lfz^k. ZSZ}£ 9 ?mjg t i: T 
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ir h ^ # O T V ^ >i> /; a 6 . SnS^:#ft7!)^'lH| D T:' ^ ti (i' if 7s co H D T 

MimB.i)^^itLX Lt n o ^\z 7 ^ 7<T)^4kMmt 

-k^ < ^ LTv^T ^ 

'> -v ^ L- /;0$ *'C if7C0W.mi)^^t>^ Z tizx 'O < ^ 

iljLTLJ^o Cfzii>s 7^ y y°{ZiS\^^X 

iis ■^X>kWM.m^z!z^ 7 ^ iy 7 )\^J^-g:X]^\y^ ^ iJ' 7 t 

v^ ^ >1 i: ; 6 ^'M S L v^o X. 'J^'T L ^ lz7X'>^ t XTi)^' 

^Xii-^ ^ ^ ^ ^ y 7° ^ IS It -?> ft ^ < . «?ajt * T tf ^ 75^' 

k"^if 7(D'iM,m.^M^ L^ b: 7 ^ o /:Bf ^'CtK 

^a'7(7)iJtimif^'}^Mif7(Dmmt^L < ^'^X'y^til£'0i&XS'O s ZCOiM'^s M 
m/^m^Tiffztf^^izjiiz7^'>-cJi'^mimi^x^^fz^s 7ju-xy 
S:fps t' |n]±-r ^ - <b 7()^'-t:' § ^ o 
[0 0 5 7] 

[zc.b:7^'>-YJlyl^M] 
k^^x\ t § 

iz^ jum<7)m$^if7 t TimF-izy 7^ if 7 zt^z^^x 

nM^^^miS i G e)Cm3X>:r.e7Xiy^)bJ^M^:mtlhX^o 1 ^. tr -V 0 T • 
if7t LT(iH 2^^^X:mif^Zti)^thm^o 
[0 0 5 8 ] 

LT(iS i tCXf^'t^s G e tC<D^^imX^ 

[0 0 5 9] 

S i t C<D^^^^^X^if7(DMi:^iftU£s zX<DM^X^^o X7 

7k)Vi^7 7 (CH 3 S i H 3 ) . ((CH 3)2 S i H 2 ) ) . 

h 0 7k)]y'>7> ((CH 3 ) 3 S i H) . -r h7 7k)Vi^7> ((CH 3 ) 4 S i 

) , i/j:-^)V iyy'y ((C2H5)2SiH2) ' 'y^y ((C 2 H 5 ) 



miE# 2004-301 1304 




2003-172912 



19/ 



3S iH) ^ -r \~ ~7 yv 'y ~7 y ((C2H4)4S i) ^ 

> (CH3 S i CI3) . y ((CH3)2 S i CI2) ^ ^ 

y.^)V^U)Vyvy ((CH 3) 3 S i Cl) 

[0 0 6 0 ] 

)l^y )U-yy (CH3GeH3) ^ y k )i"y y ((CH3)2GeH2) % ^ 

hy ^k)l"y)^'yy ((CH3)4Ge) . yJ^k)Ur)\^'r'y ((C2H5)2Ge 
H2) ' ■T h y y^k)l''y)l''yy ((C2H5)4Ge) ^ ;w-r — >7 A h 'j 

^ny 4 V (CH3GeCl3) . vV >> A v ^ n 7 ^ K ( ( C H 3 

) 2 G e Cl 2) . A h ^ ^ y ^ V (C2H5GeCl3) . 

h ^)jL^)\yy)U-yy-^A^Uy^ K ((C 2 H 5) 3 G e Cl) 

[0 0 6 1 1 

nmv-\^ykij"y.tLxii. 7 km. ia*> -7 ymt^i^-b-h 

m77'(y (p 

H3) . h^) 7 kJ]ymy.y ^ y ((ch3)3P) . h ') y{ y ((c 

2Hs)3P) . m 7 y^yyh')^uy 4 k (PCI 3) . m^y ^yyh') 
yuy 4 V (PF3) , T)]^yy (ASH3) . yj^mji' TJVy'y ( ( C 2 H 5 ) 
2 A s H) yx.^)\^r)^yy' 7 Uy'{ K ( (C 2 H 5 ) 2 A s C 1 ) , h 0 7 ^)^^ 
T )\/yy ((CH3)3As) ^ )\/'T iv y y ((C2H5)3As) > T 

y 7 Y') Y (A s CI3) . ryx-r (NH3) . 

> ((C2H5)NH) . <y ((C2H5)3N) . hO^^;i^T 5 

> ((CH3)3N) 

[0 0 6 2 ] 

IF, 3 i 4 /;"A<!: LTCH 3 S i H 3 1 0 0 ) 

X'$>^S i S i ^^±-e(iCH 3 S i H 3 Si- 

i cr^ti. s m 

^hC ^ ^ | 5 ) GU 3 Wim.mX' ^ ^ ^ 7 ^' 

1213 (a) <t ^ C 7 ^'^ <h S i ^ ^ 

LX^Mi-^o WM-ffyt LTCH3S iH3<bCH3 
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G e H 3 S i S1S±’t:'CH 3 S iH 3 <!:CH 3 Ge H 3 L 

. S i G ^ S i C <h G e 

ms (b) {Z7r:i-XoizC:^-h^^'^m=FmtS i tG e(D-m^mr'$) 
^ S i 1 - X G e LX^Mt^o S i <h G e 

S i 1 - X G e x®l*I'^'«i^St*G ea^Jrb^^'ft 
(S i G e)C®t><7)mT-^«{iG e«Jrtt;)^:> 
CxmtX^fzi6. (S i G e)Ce<7)^®j;^iliS{i, G e 



[0 0 6 3] 

S i i ^fbM<7)P^Pg|5ti^|gB®HS i X 

V ir X 0 .h , S i mitm±X'liWM:^'X t LX 

l^TOct ^ M^IX\ tL-CCH3S iH3 

a ^ 

CH 3 S iH 3 + 2S iO 2-^38 iOT+COt+3H2 T 

X. t LXCH 3 G e H 3 

CH 3 GeH 3 + 2 S i 02 -^ 2 S iOf+GeOt+COt+ 3 H 2 t 

ti^^/zMXRliL^Ti^'^L^o Wiz, 

[0 0 6 4] 

jd'mLXsc^.ju ^'-7^)^'M V {zfji'otz^ V ij )V 54T- iz Mitm t X> ^ f 

mitm±X'ix±.mm7tKfZ^izx^zc.-y^y^^t}^M-^'x 
Lx^L^ mm t t t io o . izm ^ lxjz 

■y^>xtmm(o:k:^Lmm^'mi:x^o ±ux>m7EKJZXzifxixmjRm^imx 

(Cl) ^iafb 7 K*>^'x (HCl 
) ( S i G e ) C®<t)j^ - y ^ o 

^x>Kf:L'izii, 

S i + 2 C 1 2 ^S i C 1 4 t 
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Ge + 2Cl2-*GeCl4t 
C+2Cl2^CCl4t 

Si+2HC1— SiH2Cl2t 

G e + 2 HC 1 — G e H 2 C 1 2 t 
C+ 2 HC 1 — CH 2 C 1 2 t 

S iSt^bM±ti(S i G e)C/i(iitfIL^v>o 
[0 0 6 5] 

5 0 ori^±-e 

< v> 9 0 0 Vi^XT<7ymrn'r:'$>^o m 

1 p aJ^:;±-e. ±pi(±^ 

ffifp-e<7)RtL.^^'|e>r y)^isb^ l O O O O P amT-e^titi'ctv^o iii^TfDmmmz 

isv^T^. i G e) ^ )i^f&M^i^i^zmLX amw. 

O 

[0 0 6 6 ] 

:k^z^ ^ o(7){|ijMtzou^T|^B.gi->5>0 

[0 0 6 7] 

'l^flx.ti'G eia^Jt7!)^'0%-t:'^>^ S i cmiS i &U±<^Zj$[.MLfzm''^ 
. S i cm(0^^^mis i 0%/h$v^/:i6. S 

i ^^HG e <*:. G em.J&it^ 

i G <^j:^fzt6. S i 

^ ^ ^ -5) t 5)'^ G e G e S i 

(S i G e)C^(iG 

-?) LT$S^75^'l&^i">2) vl t75^'^<btiTV'^o 

[0 0 6 8] 



miE# 2004-301 1304 




# ®I 2003-172912 



22/ 



S i i Ge)C 

- x>m^mm:^^'^^-r ^ (im n m® j$ l * ^ o 

[0 0 6 9] 

— (S i Ge)C/-^'-y7 
d t iiX^^o -<7)/s'-y -7 rg^fflv^7Li^'^c0Bff®t#it^EJ2 
■to tvsvr;^Hiiffl-t-5>^<!:^#0j;AtL-?>L. t 0 -y "7 

^mfraJrbJ: 0 ^#< ^X>fzib\Z^ 

^xc ^^A.fzmm ^^ ^ ^ t t^mx$) ^ o t l 

xi±. (CH 4 ) . (C 2 H 6 ) ^ J^^uy (C 2 H 4 ) . 

T-tAL> (C2H2) . - 7 “n/N“> (C3H8) ^^t^(^mt 7 Km^"^^^mtm 

[0 0 7 0] 

y-^yy rmp^xmmx ^ 0 ±tcff^^-t^^lSB®a(S 

i G e)cii (7)1*0^01:4^ fn]±-t<i>tc{i. 

o s ^<Dmn^^mmL. 

LtL^^b®b(S i G e)C/i(7).^EKEI^IlI4 H^-to '> 0 3 1 ±H '> 

') nymitm:^-h^^^mm 2 t h o -t-i. 7 -t>t*m: 

0 r?3ngi5 6 m^mii£'-fLi>'>v =iymitmx^^£^mn 

^<, v'J n X. ^P ^6 ^IfM-t^-^y 

7 h 7 A > t* L K 7 t -I- 7 A > t*(7) L) "C ^ 77 7 ^ 7 kv#VR^ A< 7 )|fe|t 

mts i L(7)S^Jt^?+55'PA#*'/^ 7 k J^7 S 

^ 1 - V75?;^v^/;a6. 'eo±PlfM-t-?)#ftB^H(S iGe) 

C®t;APiS75^'l§^L(3< ®oT. 

J; 7 ^ 7 h 7 A > LT(/'-?>o — :^ K 7 t 7 A > t'^ 1 ^ 
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y rmi: 

ffMi" ^ Z (Dm^. hyyyy^f^ t"<7)#2»#^fi 

It ^ 1- ^ $m ^ ^ mwit ^ mmMM tLxmmLfz^ . - <Dmm<D^ 

i^^zp Slt^«rL76^'l§^LT#t4t^'S^bi--5>/:a6. r±l;75^' 

£'WX:$)^o -rtUi. y y rm\^<D$i^KmLXiimW.X'^^o fy^ir^mn 

W^(D-^4 XU. ^ ^ t lx. S O O ;« mflSJ^T-e* 

^{i'ctv^o -or^pgpi^tc, i G 

-r^z tux <0 . mnU(7ymu&\^^u^X'X> 

g L. ^Zt <!: 4' ^ o 

[0 0 7 1 ] 

®*M1 (112) X(Dnmm<7)mj^^^^T-t^fzi^. J^M:^'yRlfV-’Ly 
X x'y <x>m^ ^Wit L . RSM 1 7)- G ^ mMi- ^ t tf ^ 

0 ') -z:-yx^^T^tmmu. 

-ti>(D^mCfzi^ H v#?^ ^ Tfc* X^y i m^irtl U^m X$)^o fB^ <D ^W} ^ 

'€om. u^f^Mm.(Dmxy z t i>-^mx^^:/)L umri/p 

MX) L-Lyx^^7oHy>cojS.0:Mf^X\ yjv-Xy h ^ < t: ^ ^ v -v 
fzX)UU. v^o ^5Ml (112) 

1 1 1 ^<f\-LXf&mm2 (113) ^«mi ( 112 ) 

s i ^wj^mi 1 1 1 

J&MM2 ( 1 13) 

mmt-ttiimmx^^o iRt. &^mm^^^mLx\^^^7Kmm^u. 
:/)H&unu^^^j:Rtmx^mL^^'r^zt:^-x^:hxx\ 

1 ix>M^&:^n X 1 0-7 p aD.Tx>m^. 

fifeftMi (112) ^^Lm.mm.1 1 ^:Rmi (1 1 

2) tmmMi 1 1 oi±/37&^':^# < V- h yoi'X^mntzmu 
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v ) 5 l ti ^ a 6 , ti 

fz^). y^-v- 'f ^^oT. 

tifi. l^:Rmi (112) tUmMl 1 Xoizm'Mir 

f&^M2 (113) izmmMi 1 \<D\±t3tm\^)±ti\z 

ti:hxn \zmn Lfz'\mx^i^mij' mmM 1 1 1 2(11 

3 ) tc ^= ts ^« xiii-^o X. --- eii . ') 

^ - <h m : ^ 

Wl^±-r-2)o • mt LTV^^rBl<7)*1S^® 

tK* ^ L /: ^ <D /7";^ M L T (i . iilT r^3 L 

[0 0 7 2] 

^*S2 (113) vf?t^7K*^#fc|&L^tt/::^:»t.^'C' 

^ i t: :5^ ^ '> -r 7^.)^ t T±.^ ^-*t:ho Zi B# <7)7fc^ 

fi. ^ftMl (112) C^-rtUi'J: 

^ftMl (112) -e^*L/:nM^I§H®H(S i G e ) CSO^® 
WJzi^^':^fztt^Mm2 (113) i,zmm^m.mLX\^^:hfzib. )&M^2 (1 1 
3 ) 'CpM^Ibot(S i G e ) CM -5) HU ^ 0 — •=• 9 

^j:<^^^fzi6. ^ftMl (112) -eff^^L/::nM^^B®H(S i G e)Cli;!5.C/S 

^R^2 (113) 

PJitL/cm. ^(D'ik^z'n^^M^zisn^^:^":^m.mtii^3:mL 

-i) B#® ^Ixtt -i) o JlJcftM 1 (112) X 

z^)U-Xy h<7)fpl±5{>^'^Hbt^^o 
[0 0 7 3] 
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0^ ^2 <7)iti2f#:g-e^^ pM-^IS0®b(S i G e)cm4<7)M 

[0 0 7 4] 

pM t LT(i. Tfc*. ikm. y 

^ - tiG <7)1^0 If tui\ fijx.(i\ ( 

B 2 H 6 ) . V') ^^)V7i-:uy ((CH 3 ) 3 B) . h y ((C 2 H 

5 ) 3 B) . ^^)]y^:uyy'yu^ 4 V (CH 3 BF 2 ) ^ >-7 n 

7 4 ' K ( ( C H 3 ) 2 B F ) . .ff n > h 0 o ^ 4’ K ( B C 1 3 ) > .-f' o > f 0 '7 
7-r K (BF 3 ) . A ((CH 3 ) 2 A 1 H) . h'j7^;i^T 

;p^->7A ((CH 3 ) 3 A 1 ) . h 0 < - >7 A ((C 2 H 5 ) 3 A 1 ) 

, -> 7 A v 7 n^ 4 ’ K (CH3AICI2) ^ 

A7n-74'K ((CH 3 ) 2 A 1 C 1 ) . <^>72^v7n^4'K (C 2 

H 5 A 1 C 1 2 ) ^ --7 A 7 n^ 4 ' K ((C 2 H 5 ) 2 A 1 C 1 ) 

^ <h"7j)'^l'f'^ C t o 

[0 0 7 5] 

^-Mh^hiiSKS i G e ) Cli<7)lfM7)#(7)fflV'/:;^ 

19 pM#Mb^b(s i g e)cm^mm^i<zmf&i-^o - 

<Dt^ nM-^^B®B(S i G e)CmtitmLXG 0 

> pM#ISb®b(S i G e)cmx>mmw^m^x^:it:^^x^. iiM#^b^b(S i 
G e)C)it pM^^b%(S i G 

nm^^m^uiS i G e)cmt iGe)C®;!)- 

nttJitHM LT|J^,0^ L/:75^ V- i£ y V(7:)^^'^iy^l,zmLX 

^<mmzmm.x^^o 

[0 0 7 6 ] 

(S i Ge)C® L K 

fl'C ^ ^ ^ {i w -9 i "C ^ ^ v/'o 
[0 0 7 7] 
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e ) C h V ^ ^ ^ ffl V ^ It 0 ® tt<7) 0,^ f- a ® -g- $- mmir ;b :i t 

-^i§0^0(s i g e)C7^^h^^^^mm^(omMmt 

x °- ^ h ^ ^ v^yv 

:^fihX)Yyyv'7.9(DMmt • 1 ^ 

±i-^^<h75^'-e§^o 
[0 0 7 8] 

<HW!J2 > 

[H5tc> h^yy'^^(D 

^mWm^Rl/Gem.lMitXT^yT'fJi't^tUzMl^^i-^ h 

^ >vXi?(7)/s-> KI#lt^^i-o [H5C7) (a) 

(b) tG e(DmiMJt. (c) uztuzH-r^y^y Fm^mx 

Kt#lsll|{iN a ^ b LTv^ 

(a) i i9 (c) o^ig-e^ii-e^L/jo 

[0 0 7 9] 

y 'j =i ym^±iz^mm=i y ^ ^ $MMx^^ n + - s isi i o^f^^L. - 

(7)±izj:.e ^ ^ y ^ jui^Miz J: b =j lx ^5^ n - S i Oi 1 1 1 

i-^o z<Dm. mmM ixmmL/zj: ^ iz^ s i^mts ic^i i lop^mi 

^ •?) S i CX>MIW 
^:S^W-MlfFyTlZi-^:^\ M'-y y -rm^txifxmW^izm^^M^D^-^^£'W^^' 
^) -2) o S i C n L- ^ -» y h ~7 y y 

^ y rm^?^tffzli^:d^'W^iZ h ^ > vx^ ^ ^ 

t^7!f'GmM^^izB^(D^\y^tz^txMLxm^'t^ zt^mt lv^o 
/' f y 7r®(in + -S i rMMco-T C±iZ f Mi- tili'tif MX S 
i&mi-^fziOiziin (Dmf^im<i-fu£x\^^o 

[0 0 8 0 ] 

G e<7)/F4^/7*7?>^V^tPL-rrHxi> n--(S i i-xl 
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G e X 1 )C 1 1 2 G e|i.)3g;J:|: X 1 (i— 

. mm ^ t ; l /: <t -x ;i. ^ <7? i§^ ^ jjp^j -t ^ 

H^L/Zct 0 
[0 0 8 1 1 

^ — (S i 1— x 2 Gex 2 )C®l IS^x^-y^i: 
n + - S i CIS 114 ^xe^4r'>^;lxfiScfti'-2)o 
[0 0 8 2 ] 

7!)^'i>^o la 5 x^y^^S iC-effML. ^-X4><7)AHGe 

X5 y ^om^J^iliS7&^'^-XC0^tlJ^i|iiJ: I 9 
Ge^x^-y^tc^ t /^^'-C # X> 1 ^ (i 

(s i Ge)coA/>^'s i ctzjt^rmm 
=^$M7!f^'lt:<i-^Zti)tii^^o ^-Acommw$SJ: ^ y 

x^ y^tcj:0#<<7)Ge J: v> 

o LA/M 4^°- y h9>i^'Z^^ At/G e a^b A 

o -7 T ^ 11 ^ mg [5j;tit^jfifflt±i^^o 

[0 0 8 3] 

UlOtC^ 4 ^°— 7 l'7XvX:J'<50 

S i^^l 1 ±tl7 Agisms nMS ig l 2RU^'1S: 

mm n M S i g 1 3 h 7 > vX 7 7 L 7 ^ 

• ^-xaitMl 4 ^fML. 7LX^fHtt;{i7L^75li:tBLfMl 5 
l^-t^o ^ h 7>vX^fBli; K7-f xy^>7'tz J: oT?t 1 2 0 - 

Oft 1 2 OOrtMl^aitflll 6 ^If^^LAm. ft 1 2 OOft^H^ibiiaitMl 7 
A L t* J: 

[0 0 8 4] 

7 ^ - ^-x:8'^a^mi.8. 1 9±c^-x?ii:mLm®L 

s i »2 os.c/x^ y ^ 1 -ox^ .;, ^ . ^_ 

X55'^a#M2 1 L^-X?||:titlLm ®2 0 
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-X?litbLSSi2 0<Dmmizm2(DJ^l y ^ • ^-7.55'g|fll^2 2 

8 i&mmnms im2 -oft. M«nM 

5 i M2 3 U ^ ^ t ^ nMS i C® 2 4 t^j: ^ 

pM(SiGe)CS26 i:o^g"^-^ 2 5. 2 7 2 

6 2 (DJ- < y ^ 2 2 O^® i 0 =t d 

i^L/ift. iC®2 8 

-7 i®2 9^1fML/:ft. 3 

0 ftftt;. -7 ^m®3 1 . ^-xm®3 2 . r? 1/^ 3 

[0 0 8 5] 
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